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DETAILED ACTION 
Claim Objections 

Claim 10 recites the limitation "said electric circuit" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. For the purpose of this rejection, examiner 
assumes that the aforementioned "electric substrate," in line 3, is meant as "electric circuit." 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 8, and 9 are rejected under 35 U.S.C. 102(b) as being anticipated by Kishida et 
al. (US 5357268). 

Kishida et al. teach the following: 

Regarding claim 1, an image forming apparatus comprising: 
a main section (head drive circuit 120, Fig. 8); 

a plurality of attachment units (recording head ICs 103 with corresponding transducers 102, 
Fig. 8) which are attached to the main section in a cascade arrangement (elements 103 attached in 
cascade, Fig. 8), and each of which includes a controlled element (transducer 102, Fig. 8\, 

a line group which connects the main section with the plurality of attachment units (lines 
ENB, SEL 1 - m, LAT2, CLK2, SI2, etc. connect head drive circuit 120 with each IC 103, Fig. 8), and 
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which establishes communications between the main section and the controlled elements (col 9: 
3-9 show that communication takes place between circuit 124, which is part of head drive circuit 120, and 
transducers 102) which are respectively disposed to the plurality of attachment units (each 
transducer 102 is respectively disposed to an IC 103, Fig. 8), wherein 

the line group includes signal lines (recording data SI2, Fig, 8) and selective control lines 
(SEL, Fig. fl); 

the signal lines connect the controlled elements in parallel with the main section (IC's 
103 are in parallel with the head drive circuit 120, and connected by recording data SI2, Fig. 8), to 
thereby realize a communication between each one of the controlled elements and the main 
section (col. 9: 11-16), and 

the selective control lines connect the main section respectively with the attachment 
units (SEL connects head drive circuit 120 to IC's 103, Fig. 8), to thereby select one of the 
attachment units to which the main section is to communicate (col 9: 18-21) 

Regarding claim 2, the selective control lines are provided in accordance with a cascade 
connection count of the attachment units relative to the main section (col 8: 62 - col 9: 3 shows 
that timing generation circuit 122 generates selection signals SEL1 to SELm, one for each of the m IC's) 

"regarding claim 3, when the main section activates any one of the selective control lines 
(col 9: 18-21), a current path is established via the signal lines between the main section and the 
controlled element which is disposed to the attachment unit which corresponds to thus 
activated selective control line (col 9: 21-24) 

"regarding claim 4, each of the attachment units comprises: 

an upstream-side connector (this connector is inherent with the signal line connection between 
the shown middle IC 103 and the shown left-most IC 103 in Fig. 8) which electrically connects the 
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line group between this attachment unit (middle shown IC 103 in Fig. 8) and the attachment unit 
which is cascaded on the upstream side, which is closer to the main section than this attachment 
unit in the order of connection, or the main section (left-most shown IC 103 in Fig. 8); and 

a downstream-side connector (this connector is inherent with the signal line connection 
between the shown middle IC 103 and the adjacent IC 103 to its right, not shown in Fig. 8) which 
electrically connects the line group between this attachment unit (middle shown IC 103, Fig. 8) 
and the attachment unit which is cascaded on the downstream side which is opposite to the 
upstream side in the order of connection (adjacent IC 103 to its right, not shown in Fig. 8) 

^regarding claim 5, the main section comprises a main-section connector to connect the 
line group electrically to the attachment unit (this connector is inherent with the signal line 
connection between the head drive circuit 120 and the left-most shown IC 103 in Fig. 8), and 

the main section connector and the downstream-side connector are structured so as to be 
connected with the upstream-side connector (left-most IC 103 is connected to head drive circuit 120 
and the adjacent IC 103 to the right, not shown in Fig. 8) 

Regarding claim 6, a relay substrate, which is for mutually connecting straight-joint 
harnesses connected respectively to the upstream-side connector and the downstream-side 
connector, is disposed inside each one of the attachment units (Fig. 8 shows that each IC 103 acts 
as a relay for the selection signals SEL not associated with that particular IQ 

Regarding claim 8, the plurality of attachment units have the same function with each 
other (col. 9: 18-24 shows that the drive IC's 103 function to drive the transducers 102) 

Regarding claim 9, the plurality of attachment units have the same structure with each 
other (Fig. 8) 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kishida et al. (US 
5357268) in view of Fleming et al. (US 4100597). 
Kishida et al. teach the following: 

"regarding claim 7, each one of the attachment units' internal wirings have an 
upstream-side connector (this connector is inherent with the signal line connection between the shown 
middle IC 103 and the shown left-most IC 103 in Fig. 8) and a downstream-side connector (this 
connector is inherent with the signal line connection between the shown middle IC 103 and the adjacent 
IC 103 to its right, not shown in Fig. 8) 
Kishida et al. do not expressly teach the following: 

"regarding claim 7, each one of the attachment units' internal wirings are installed in 
such a manner that the position of a contact in the upstream-side connector assigned to the 
selective control line corresponding to this attachment unit is identical between the attachment 
units 

Fleming et al. teaches the following: 

"regarding claim 7, each one of the attachment units' (boards 80) internal wirings are 
installed between the upstream-side connector and the downstream-side connector in such a 
manner that the position of a contact in the upstream-side connector assigned to the selective 
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control line corresponding to this attachment unit is identical between the attachment units (col. 
43:48-52) 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to modify Kishida et al.'s internal wirings to be identical between attachment units. The 
motivation for doing so, as taught by Fleming et al., is so that macrofunctions (controlled 
elements) may be interchanged or substituted (col. 43: 48-52). 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kishida et al. (US 
5357268) in view of Yamaguchi (US 4366489) and Reed et al. (US 4720798). 
Kishida et al. teach the following: 

Regarding claim 10, each one of the attachment units comprises a circuit as a relay (Fig. 
8 shows that each IC 103 relays SEL and LAT lines) on which an electric substrate is mounted 
(Integrated Circuits 103 include latches, flip-flops, etc., Fig. 8), and 

the electric circuit includes the controlled element (each IC 103 includes its corresponding 
transducers 102, Fig. 8), is connected to the upstream-side connector (middle shown IC 103 in Fig. 8 
connects io the left-most shown IC 103), and is connected to the downstream-side connector (middle 
shown IC 103 in Fig. 8 connects to adjacent IC 103, not shown in Fig. 8) 
Kishida et al. do not expressly teach the following: 

Regarding claim 10, the circuits are printed circuit boards; and 

the electric circuit is connected to the upstream-side connector and the downstream-side 
connector with groups of straight cables 
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Yamaguchi teaches the following: 

*note: selection drive circuits 1, and their corresponding tracings are read as attachment 

units 

Regarding claim 10, the electric circuit is connected to the upstream-side connector 
(inherent connector between left-most circuit 1 in Fig. 1 and 2 nd to left-most circuit 1) and the 
downstream-side connector (inherent connector between 2 nd to left-most circuit 1 and 3 rd to left most 
circuit 1 in Fig. 1) with groups of straight cables (Fig. 1 shows that selection signals S1-S6 are 
straight tracings between connectors) 
Reed et al. teach the following: 

^regarding claim 10, the circuits are printed circuit boards (col. 1: 31-39) 
At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize straight cables in connecting the electric circuit to upstream-side and downstream- 
side connectors (Kishida et al.) and to utilize printed circuit boards (Reed et al.), as taught by 
Koshida et al. and Reed et al., for the purposes of making the tracings single and continuous 
lines so there will be no error in creating the straight tracings (Kishida et al. - col. 20: 37-40), and 
since printed circuit boards are easy and economical to mass manufacture (Doggett et al. US 
5148595 -col. 1:31-40). 
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Communication with the USPTO 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The 
examiner can normally be reached on MWF 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




